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i Wi s Ve Tor e e EXPLANATION OF ONSHORE SYMBOLS EXPLANATION OF SYMBOLS CONTAINED WITHIN BANDS
Sample Percent Percent Percent Percent Median (#) Mean (#) Sorting This map summarizes the results of a three-year field and laboratory Band 4 presents a classification of the susceptibility of the beach to be d NA I ! .
Number Gravel sand silt Clay study designed to characterize the beach environmemnt and the susceptibility damaged by oil, presented in terms of the length of time oil will remain in
to oil spills of the Gulf of Alaska coastal area of Glacier Bay National the beach. The longer the contact oil has with the sediment, the greater the
76-1 31.8 68.2 0 0 -0.5 -1.2 1.3 Monument. The study was jointly funded by the U.S. Geological Survey and the probability of biological and environmental damage.
76-2 2 99.8 0 0 «5 .4 3 U.S. National Park Service. The study. (Molnia and Wheeler, 1978) consisted of
76-3 4.4 95.6 0 0 .4 .a .6 winter and summer field measurements of beach morphology and ‘composition, Nine designations (A-I) are used to indicate susceptibility; A is the
76-4 41.6 58.4 0 0 -0.9 -0.9 % sediment sample collection and analysis, comparison of aerial photographs and highest and I the lowest. Susceptibility is here defined as the degree to B d 1 B d 2 Band 3 » Band 4
76-5 0 100 0 0 1.4 14 o maps, and synthesis of published geologic literature. Criteria for the which oil is retained in the enviromment. The longer the oil is retained, the an an
76-6 0 100 0 0 1.0 1.0 -9 evaluation of the potential effects of an 0il spill on the beach area were higher the rating. Long-term exposure to oil commonly causes biological T I IY X L' 't f X H
T6=7 s 98.5 0 0 .6 .6 .5 also developed by modifying published schemes of Hayes, Brown, and Michel damage. Hence, areas where oil would be quickly dispersed by natural 'm' O mora'nes PTI ITY TO O"_ SPILLS
76-8 57.4 42.6 0 0 =1.1 =1.1 .7 (1976) and Owens (1977). processes or easily recovered by clean-up operations are given low ratings. PROF'LE STAT'ONS AND SAMPLES GRAIN SlZE OF BEACHES SUSCE B"_ j
76-9 2.3 87.6 0 .1 .6 «5 1.2 Vegetated areas such as beach meadows where there is no flushing or N s
76-10 66.6 33.4 0 0 -1.6 -1.6 1.2 Explanation of the Map circulation through the sediment are rated highest. This sequence of it Base Of ralsed Sea Cllff
s77-8 .6 99.4 0 0 1.0 1.0 .4 designations includes environments not found in the study areas of Hayes,
s17-9 61.4 38.6 0 0 -1.; =-l.1 l-; Data pertaining to this coastal area are presented as a series of symbols Brown and Michel (1976) and excludes low-energy environments, which do not
§77-10 0 100 0 0 1. 1.6 . on the land area of the map and in four offshore bands parallel to the occur in the Gulf of Alaska study area. Multiple component beaches have +—* ir ( h w )
b ° H

76-11 o2 99.8 0 0 1.0 1.0 .5 coastline. The symbols in the bands pertain to the beach segment bounded by multiple susceptibility designations: a gravel beach with an upper vegetated Fa|rweather faUIt Other faUItS nOt shown . . . f t' H . o Sand A Ve etated beach meadow nghest
76-12 2.8 97.1 0 0°l i‘z 1’2 l.g the vertical lines projected from the bands to the shore. beach meadow is designated AE. Higher level vegetated beach meadows and 76—6 PrOf"e Stat|0n |Ocat|0n and A Area OoT active erosion ° g
76-13 29.9 70.1 0 . . g forest are included in this classificaton because at almost all of the profile H -
it - ol e % iy i: 2 The onshore data depict the location of glacial moraines, the base of stations where vegetation was present, the highest areas visibly affected by SR a0 Pondlng barrler number P - H ]
;g-iz g igg g g ig 1:8 = raisicfl szabcliffs, the location of the Fairweather fault, the position of Stoll'“l‘s were higher t};a“ the lowest abundant vegetation. Hence, if an oil 7 8 Sam IeS CO"eCted at Station B Area SUbJeCt to gIaC'aI-lake .

- . uplilfte each ridges or bars that pond water, the location and height of spi were to occur during a storm, perhaps the most probable time, then storm 5 3 ( ) O -
$77-6 26.8 73.2 0 g _4-§ _4'? 1": eroding scarps located behind the active beach, the scourline and rockslide conditions and possible storm surge could easily deposit oil well above the \\\\-\-\ BaCkbeaCh Scarp >3m In helght (daShed ; P breakOUT flOOds Pebbles B BedrOCk platform Wlth t'dal p00|s
- oo M 100 g 0 1.1 1.1 = scar from the 1958 giant wave (Miller, 1960), and the location of deltas at limit of the modern active beach. Spray carried by wind could easily deposit i i £
76-17 g s . 5 2'2 2'3 '4 the head of Lituya Bay. Susceptibilities to oil spills for Lituya Bay are oil in the forest or on the supratidal meadows, even if spills occurred during Where dlscontlnuous) . -
76'12 R ; e 5 —2.6 -2:6 5 plotted iin the onshore area; the symbols are discussed in the explanation for lower tidal conditions. The bedrock platform with tidal pool environment is BeaCh Wlth Cusps . CObeeS g Gravel C SlOUghS, baCkwaterS, pOﬂdS ':
_7’:'210 o et : i .8 S o band 4. judged to have a much greater susceptibility to oil in this study than in the r ()
g 3 eGSR s & Sk e o v B WA Backbeach scarp <8m in height (dashed : ; Bould D Sheltered bedrock headland 5

£ = -0. .4 ! 4 28 i i = A
i e 123'8 g g g).i g i ¥ 6 Formation and present a much greater surface area, with multiple places for Where dlSCOﬂtanOUS) D Abundant Storm deDOSlted debrls Ou ers e ere e rOC Ver Hi h 3
i 32 9 69.1 0 0 —0.7 -0.8 1.0 Band 1 depicts the location of sediment samples and the location of pooling of oil, than platforms in the area studied by Hayes, Brown and (debris common everyWhere) % .
76-2§ 66.3 33.7 : : -1'1 _1-0 5 profile sites. Samples were collected from the top 10 cm of beach at 3-5 Michel. O0il trapped in the joints and fractures may slowly be released to the i I b h g
73;26 0' 100' e p 1°0 1'0 E locations along each beach profile. Wherever possible the same sample sites surface so that tidal pool organisms may experience continuous long-period Delta E Grave eac c
i77_5 ot s & 5 _1'3 -l:l = were reoccupied in successive years. Laboratory analyses were made of grain exposure to the oil. E ESker X Bedrock outcrop “o—
b ; = g : 1.4 i ; size using rapid sediment analyzers and hydrophotometers. F Sand and ravel beach g

= : . . % H

- - . 3 . .0 :
S;; § 52? 2;'; 0 ; 0 ? _;L (2; _; ; A 5 Sediment size data are presented in Table 1. On this map sample numbers /////M 1958 rOCkSIlde Scar - . g <
36-—;4 0' 97‘7 S 3 l:l 1:1 :7 are shown in parentheses under the profile station number at which they were Ref Citad H HeaVy mlneral Concentratlons . d b h B

' % : collected. Three separate prefixes: 76, J77, and S77, are used to delineate elerences Cite .

= . 74. 0 0 -0.1 -.4 .9 e ‘ . ' r n eacC
;2_22 iz Z 63 i o o Toee Sht .3 individual times of profile and sample collection. The profiles correspond, i . ®e0se00 Scour“ne from 1958 glant wave G Medlum tO coarse sa O
el 0. 100. : g i i = respectively, to: Summer 1976, January 1977, and Summer 1977. Sample numbers Hayes, M.O., Brown, P.J., and Michel, Jacqueline, 1976, Coastal morphology and l Ice_cored beaCh |
72:23A : e . 3 1:1 1:1 s in Table 1 are preceded by one of the three prefixes. Profiles are not sedimentation--Lower Cook Inlet, Alaska: University of South Carolina
AT o 100 o 0 1.0 el % presented with this map but are given in Molnia and Wheeler (1978). Coastal Research Center, Technical Report no. 12-DRD, 107 p. *
76-30 28.4 71.6 0 0 =0.2 =1sl e Miller, D.J., 1960, Giant waves in Lituya Bay, Alaska: U.S. Geological Survey M Ice-cored moralne (onShore behlnd H Flne Sand beaCh
76-31 12.6 87.4 0 0 3 .5 1.3 Band 2 : o 5 Moderate

e Professional Paper 354-C, p. 51-86.

J77-3 1.9 98.1 0 0 .8 S .9 beaCh)
J77-4 7.5 92.5 g g 1'2 1'; z ghand 2-digplays daca about ‘beach morphology, beachicomposition; and Molnia, B.F., and Wheeler, M. C., 1978, Report on the beach dynamics, geology, ' Flat wave—CUt platform
§77-13 0 122 5 . ; _5'1 _3'2 S erosional state of back-beach scarps using a series of capital letters as and oil spill susceptibility of the Gulf of Alaska coastline in Glacier 7
S—7]’;-l4 71.2 98.4 . . 1.0 1-0 :7 symbols. In addition, the direction and distance of stream offset are shown Bay National Monument - Sea Otter Creek to Icy Point: U.S. Geological W Washover depoS|tS and fans
§77-11 - é < > by a separate symbol. Survey Open-File Report 78-284, 140 p., 1 pl.
s77-12 68.2 31.8 0 0 -2.1 -2.8 2.2
76-32 0 99.8 ik s 2.1 2.1 .5 Data displayed in band 2 include: Owens, E.H., 1977, Coastal environments of Canada: The impact and clean-up of <—( ) ( i i '
76-33 0 100 0 0 2.0 2.0 -5 ; ’ : oil spills: Economic and Technical Review Report EPS-3-EC-77-13, Canadian 75m O.ffset Stream mOUthS dlreCt|on and
76-34 0 100 0 0 2.3 2.3 .4 A - Areas of active erosion where from 1-3 m of erosion of the back-beach Environmental Protection Service Ottawa, Ontario, 413 p. : dlstance)
J77=-2 0 100 0 0 1.8 1.8 .5 scarp were measured during the period covered by field surveys.
J77-1 -1 99.9 0 0 1.4 1.5 *2 - : Post, Austin, and Mayo, L.R., 1971, Glacier dammed lakes and outburst floods
_5727'3';5 63 A 123 A 8 g i'i 1‘2 1’; Bd- Af;as subjecglto glac:.:l lake br(leakout floods. POit and Mayo (1971) in Alaska: U.S. Geological Survey Hydrogeologic Investigations Atlas

- . -1. -1. .z identify Lituya acier and Finger Glacier as potential sources of glacial HA-455. 2 = . P ueh = P » . s = -
ool R < D . 5.t B ¢ T PR SR o Bl Telrweotiler Glacier, and Note: No landward sequence is implied by the position of data in bands 1-4. All data pertain to the active beach and back-beach environment.
76=37 0 100- 0 0 1.5 1.5 .7 Sea Otter Glacier as possible flood sources. — :
76-38 1.4 98.6 0 0 1.0 .8 .8
76-39 0 100 0 0 1.7 1.8 -4 C - Beaches with cusps. Many beach segments had well-developed cusps and
§77-17 .9 99.1 0 0 .5 «5 -6 sets of cusps. 1In the vicinity of Dagelet and Crillon Rivers, many
S$77-18 4.5 95.3 0 .1 i': i‘é Z beaches had multiple cusps, many as high as 2 m.
s77-19 o2 99.2 il «5 . . .
s77-20 1.0 99.0 0 0 1.1 1.1 -5 D - Abundant storm-deposited debris. Near Fairweather Slough, the maximum
76-40 0 100 0 0 1.7 1.7 «5 height of storm surge deposits was about 12 m above mean lower low water
76-41 0. 100 0 0 250 24 2 (MLIW). Forty sites in the Gulf of Alaska coastal area of Glacier Bay
76-42 5.3 94.7 0 0 1.1 1.1 = National Monument had storm-deposited debris at elevations that averaged
_716'43 12'2 g‘;i g g _0'2 _0'2 '3 greater than 8.0 m above MLIW.
6-44 . . . . .
76-46 97.6 2.3 .1 0 -2.2 -2.3 -6 E - Eskers.
s77-25 3.1 96.7 0 .1 0. 0 «5 g
76-48 0 99.8 -1 -1 2.1 2.1 -6 H - Heavy mineral concentrations. Many beach profile sites and adjacent
76-49 2.2 92.1 5.0 -8 .3 .5 1.3 areas contained wind and storm lag deposits that were greater than 75 ,
7:;521 3'9 132‘1 g g 2';‘ 2'; 'i percent heavy minerals. Garnet was the most common heavy mineral seen.
St . . .
$77-22 8.7 91.3 0 0 5 6 1.1 ¥ = Tea~ d b hes.
s77-23 .2 99.7 0 .1 1.1 1.0 .9 ce-core eaches
§77-24 82sd il Y g el 280 e M - Ice-cored moraines. b
76-51 0 87.4 11.1 1.5 2.0 21 1.0
76-52 0 100 0 0 2.3 2.3 .4 2L \
26-53 o 99.9 0 iy 2.1 2.1 .3 W Washover deposits and fans.
76-54 48.3 5)«7 0 0 1.2 =-0.2 23T
F e o L = Bruce F. Molnia and Mark C. Wheeler
76-56 R Sl - 0 o L 2 Band 3 contains symbols that indicate the grain size of the material ruce L O nla an ar L]
76-57 0 100 0 0 1.9 1.9 5 ! »
e 09.7 3 0 0 5 =5%a 8 making up the beach. Except for areas of small mud flats in sheltered s
72:60 '7 99'3 0 0 1'0 1.1 :5 sections of Lituya Bay, all the beach sediment observed is coarser than fine
76-61 1'9 98.1 0 0 '9 '9 e sand size. Symbols depict sand, pebbles, cobbles, boulders, and bedrock
76-62 0' 100 0 0 2 5 8 outcrops. Sediment parameters of samples collected from the beaches are
76-63 0 100 0 0 1.4 1.4 .5 Pressnted iniiac i 1 982 o R Va.— 1982
76-64 0 100 0 0 1.6 1.5 .6 ey Pesion, T
76-65 10.0 90.0 0 Y o e Lo For sale by Distribution Section, U.S. Geological Survey, Federal Bldg.,
76-66 2 99.8 0 0 .8 «9 9
76-67 0 99.4 3 «3 1.9 1.9 .6

Box 12, 101 Twelfth Avenue, Fairbanks, AK 99701, and Branch of Distribution,
U.S. Geological Survey, Box 25286, Federal Center, Denver, CO 80225



